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Size of . .
Classification system | Gravel Size of sand clay&Silt
(mm) | ™™ (mm)
Unified 4,75 75 | 0.075-4.75 | Clay & silt are Identified by their plasticity characteristics
AASHTO 2.0-75 0.05-2.0 0.002-0.05 <0.002
MIT 2.0-100 0.06-2.0 0.002-0.06 <0.002
ASTM 2.0-100 | 0.075-2.0 0.005-0.075 <0.005
USDA 2.0-75 0.050-2.0 0.002-0.05 <0.002
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[14] Gl s sall iieaill (7) Jsia

L|.qu.|d Unified Soil Classification Criteria Group Group Name
limit symbol
LLR<0.75 Organic Silt
LLR>0.75 and PI<4 or oL or clay
Less than Plots below A-line ML In Organic
50% LLR>0.75 and PI1>7 and CL silt
Plots above A-line CL-ML Lean clay
LLR>0.75 and LL and PI in shaded area Silty clay
OH Organic silt or
More than LLR<0.75 _ MH cl_ay _
500 LLR>0.75 and PI plots below A-line Elastic Silt
0 LLR>0.75 and PI in plots on or above A-line
CH
Fat clay
Highly Organic Soil, Normally more than 20% by weight is organic, primary
Peat . . .
organic matter, dark in colour and organic odor Pt Peat
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1 29 521103 |78
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[1] Zussad) il Ailaaslly el cliaalsal) (10) Jssa

Lo gyansall Cbiaall | ALY o ill Akl ALl ldial sall
%(20-10) o sl Plasticity Indexaisall (Jeles
C)giniall 3k
©)s & Grain Size Analysis axall 7l
(C)giniall Gl y
%3 e iy Gypsum Content wall (s5ise
%4.4 e upy (TDS)asA) #3aY) ¢ gana
%55 oo Y Liquid limit sl as

[22] Aoy agamd) dgal Lssigh) algadl (11) Jsaa

[22] (11) Jsan A Animsally DY) 25audl gal Apnaigll Gl sl

Proctor Compaction Permeabilit Compressibility Shear Strength
Soil Class . . Y At 140 | At 350
Group Maximum Dry |Optimum Water K KPa KPa Co Caat Tan @
density (m% | Content (%) (m/day) (%) (%) (KPa) (KPa) an
GW 1.91 13.3 23+11 1.4 * * * 0.79
GP 1.76 12.4 53 +28 0.8 * * * 1.74
GM 1.83 14.5 0.00025 1.2 3.0 * * 0.67
GC 1.84 14.7 0.00025 1.2 2.4 * * 0.60
39.3 1.79
* * *
SW 1.91 + 008 13.3+25 1.4+ a1 ¥ 0.02
1.76 +£ 003 0.0125 0.8 N 22.8 R 0.74
SP 124+ 10 +0.3 +6.2 +0.02
1.83 £ 002 0.0063 12 [3.0+04 51.1 | 20.0+6.9 [0.67
SM 145104 +0.0040 | +0.1 +6.2 +0.02
1.84 4+ 002 0.00025 1.2  [24+40.5 75.1 11.0+ 6.2 | 0.60
SC 147104 + 0.00017 + 0.2 + 15.2 + 0.07
1.66 + 002 0.00049 1.5 2.6+ 0.0 66.9 9.0 (approx)| 0.62
ML 192107 + 0.00019 + 0.2 +10.3 + 0.04
0.00007 1.4 2.6 +0.4| 87.0 13.1+2.1 | 0.54
cL 1.73 £ 002 173£03 +0.00025 | +0.2 +10.3 + 0.04
OL * * * * * * * *
1.73 £ 002 0.00013 20 [3.84038| 724 20.0+9.0 | 0.47
MH 363432 +0.00008 | +1.2 +29.7 + 0.05
1.73 £ 002 0.00004 26 |3.9+15/ 1028 | 11.0+5.9 | 0.35
cH 25512 +0.0004 | +1.3 +33.8 + 0.09
OH * * * * * * * *
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- [22] (12) dsis b b Ao pally Anlil) 3500l slall el

[22] Al agamall gall Aaidla (12) Jgaa

Important Properties Relative Desirability
Group | Permeability |Shearing Strength|Compressibility when| Workability as a Rolled Earth Dam
Symbols When when Compacted | Compacted and Construction [ Homogeneous
Compacted | and Saturated Saturated Materials Embankment 1coTel Shell
GW Pervious Excellent Negligible Excellent 1
GP | Very Pervious Good Negligible Good 2
GM Ser_nl Perv_lous Good Negligible Good 5 5
to impervious
GC Impervious Good to Fair Very Low Good 1 1
SwW Pervious Excellent Negligible Excellent | 3if
gravelly
SP Pervious Good Very Low Fair | AT
gravelly
M | Semi Pervious Good Low Fair 6 6| —
to impervious
SC Impervious Good to Fair Low Good 2 2
ML | Semi Pervious Fair Medium Fair 7 7| -
to impervious
CL Impervious Fair Medium Good to Fair 3 3
oL Ser_nl Perv_lous Poor Medium Fair 8 8
to impervious
MH Ser_nl Perv_lous Fair to Poor High Poor 9 9
to impervious
CH Impervious Poor High Poor 4 4
OH Impervious Poor High Poor 10 10

dodil) o Lendiliy 3o sie Lgnbaliazai) o s (8 elally palii
3n O ey Raalsal) o bl A jlie dieg . A LS JgaS
A9 eaad) ddaill sy guaadl (g5iae g A3 all) Jalaay 4 sl
(TDS)AsIA e g sana Loty Abialgall (i ais cillasll
(b Abalsall dgaa 2)lag (2) b Alaae (B Abalsal) Gara g
(163) gitlasal

:(Conclusions) clabiiiuy)
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O Cagli (PH) p - %( 5.2-3.9) o s el 23
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0S8 labal Aadla (s [1]38)al 2l ddialsall pe Aila)
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Y g sana Apali (oo ((163) Cpibandl b Aialsal) 350
53l s (3) 5 (1) geibenall Aenally dugl . (TDS)% a5
e Lealiliy slall andiy Jast Ladie A daadll Letaglias
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Suitability of Injana Clays for filling Materials
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Abstract

The study aims to evaluate suitability of injana formation clays for filling material in Shargad area /North of
Iraq, The exposed rocks are Fat’ha & Injana Formations in addition to Quaternary deposits. Three stations are
studied in southern west limb of Khanuga anticline near the north western plunge of this anticline, Geotechnical
properties show that the type of soil are low plasticity (CL)and low plasticity silt(ML).The specific gravity
values ranges between (2.65-2.72), the chemical analysis show that the ratio of total dissolved salts ranges
between (3.9-5.2)% ,while the ratio of gypsum content ranges(2.7-3.0)%, pH values ranges between (7.8-
8.0).In last the most geotechnical properties of Injana clays are accepted as filling materials for earth fill dams
when compare with Iraq specification (Sorb/rs) except the ratio of (TDS) for stations,1&3.
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